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materffi!"^' ^^"^ ^'^^ "materialti insert «or dispersed in a natrlx of bltur 

Page 1, line 63, for "runway" read "runways« 

Page 2, line 23, for "prlclpallyn read "prlncipallyn 

Page 2, line 46, for "ues" rrad "uses" 

Page 2, line 85, for «reisistant« read "resistant" 

Page 2, line 104, for "of. en," read "often." 

Page 5, line 48, /or "geenrally" read "generally" 

Page 4, line 3, for "dispiaphonic" read "disulphonic" 

Page 5, line 122, for indistinct word read "hoppers" 

Page 7, line 82, for "cutting" read "cuttings" 

Page 7, line 105, for "Ruber" read "Rubber" 

Page 7, lines 117 and lis, for "particuate" read "particulate" 
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We. I.B.E. Limited, a British Company, 
of Dundee Road, Trading Estate, Slough. 
Buckingtiamshire, do hereby declare the in- 
vention, for which w© pray that a patent 
5 may be granted to us, -and the method by 
which it is to be performed, to be parfa- 
cularly described in and by the following 
statement: — 

This invention relates to the application 

10 of bituminous material to particulate 
material to obtain substantially uniform 
coating of the individual pardoles, iihat is 
to say to coat the individuial particles sub- 
stantially equally. The invention is of value 

15 in any process in whidbi particulate material 
is to be coated by bituminous material and 
is of especial value in processes in which the 
particles are to be bonded together as a 
layer. The invention is of particular value 

20 in the formation of a surface of bonded 
particulate material on roads, footpaths, 
aerodrome annways, and running tiaclis or 
other similar surface areas where good run- 
ning .qualities are required. Conventional 

25 smf ace finish^ on surf aice areas often com- 
prise a particulate 'aggregate' bonded to a 
layer of bituminous material. 'Aggregate' 
in this specification means mineral particles . 
e.g. of granite, commonly used in road 

30 making or maintenance. 

Hitherto the usual surfacing treatments 
for such surfaces areas have comprised sur- 
faoe dressing or the use of coated stone 
carpets. Sm-face dressing has been prac- 

35 tised successfully throughout the World for 
many years, using either thot binders, cold 
emulsions, or more recently hot cationic 
em-uHsions: vagaries of weather, or mis-use 
of these materials can give rise to loss of 
40 chippings from the surface, for example 
[Priced 



with subsequent shattering of windscreens 
of cars. Surface dressing consists of spray- 
ing a suitable bituminous binder on the road 
surface and applying to this a single layer 
of aggregate ciiippings, normally of a uni- 45 
form size. With the improved laying equip, 
ment now available the use of coated stone 
carpets has increased considerably. 

There is however a place for a surface 
treatment which will enable a thmner layer 50 
of coated stone to be spread over a road 
to arrest fretting of an existing surface and 
so prevent loss of stone, .and also to improve 
the running qualities by providing a more 
even profile. Such a treatment would be an 55 
acceptable alternative to surface dressing 
and also to carpeting in cases where only a 
thin layer is required. The* process known 
as sluiry sealing will provide this. Slurry 
sealing has been used widely for treating the 60 
runways of aerodromes and imder proper 
control it has proved successful^ but whereas 
on runway traJOac can be banned until work 
has been completed and the surfacing treat- 
ments allowed to cure completely, the posi- 65 
tion on pi:<blic roads is that these cannot 
normally be closed and any hindrance to 
free flow of traflac can only be tolerated 
if this is so brief .as to be ne^gible. 

The standard process for shirry sealing 70 
aerodrome runways consists of spreading 
over the runway surface a mixture of fine 
^?rad€d aggregates (usually limestone and 
silica sand), bituminous* emulsion^ water 
and hydrated lime or cement. This mixture 75 
can be adjusted to spread readily and to 
have such Theological properties that it sets 
to a gel after spreading and does not flow, 
but a traflac-resistant smfacing is not ob- 
tained until substantially, all the water has 80 
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been lost by evaporation. In cold, huanid 
zones, such evaporation is slow and so this 
standard process is not suitable for use on 
public roads. ^ ^ ^ 

5 The ©mulsion used for standard slurry 
sealing processes and for many processes 
involving the coating of paniculate material 
is a fully stable anionic emulsion, as deflned 
in British Standard Specification No. 434 
10 (Class 3 Stable). 

Commercial anionic bituminous emul- 
sions fall into two broad classes: labile and 
stable. Labile emulsions are unstable and 
break as soon as aggre^giate is mixed with 

15 th©m. Howev^ the bituminous material 
does not depoat around the aggregate uai- 
formly; instead lumps of bituminous 
material in which some particulate aggre- 
gate is embedded are formed axid consider- 

20 able numbers of the aggr^ate particles re- 
main unooated. The stable emulsions can 
be mixed with aggregate and ^nerally 
break pricipally by evaporatiOT of water 
from them. Accordingly they oan only be 

25 used under conditions that permit good 
evaporation and even then they have to be 
left for several hours before they break and 
a use-resistant surface is formed. Any rain 
that falls before they set is liable to wash 

30 them away. ^ 

The labile emulsions are formed by dis- 
persing bituminous material either in dilute 
allcali, the alkali reacting with naphthenic 
acid components of bituminous material to 

35 form soaps, or in dilute soap solution. The 
stable emulsions are generally formed by 
dispersing bituminous material in water con- 
taining much stranger surface active agents, 
usually resin soaps or protein solutions, or 

40 by adding such surface active agents to 
labile emulsions. 

Proposals have been made to prepare 
anionic emulsions by means of dispersing 
agents other than ordinary soaps, resin soap 

45 and those soaps formed by saponification of 
bituminous material. Typical ues for such 
animiic emulsions have comprised treating 
roofing felts or binding glass mats with them 
and then allowing the water to evaporate 

50 of^ or for coating particulate aggregate to 
form a coating on the aggregate particles 
of the emulsion and then causing or allow- 
ing the water to evaporate off to allow the 
bituminous material to adhere to the aggre- 

55 gate. In our experience such emidsions 
have not come into wide commercial use, 
probably because the surface active agents 
are generally very much more expensive 
than the soaps for conventional uses and no 

60 advantages that were suf&iently marked to 
oflEset 'the increased expense Were known. 

Cationic emulsions have been proposed for 
use in the slurry seail orocess. These emul- 
sions, in their least stable form, coat t^e sur- 

65 faces of stones when mixed with tiiem. 



almost immediately on contact so that mix- . 
ing becomes very difficult aod spreadmg vir- 
tually impossible, unless the binder of the 
emulsion has a low visoosity. By mcreasmg 
the amount of cationic surfactant used m the. 70 
emulsion, or by use of cationic suifactajals 
with nonionic tendencies (for example ethy;- 
lene oxide condensates wit^i. fatty ammes 
or quaternary ammonium compounds), or by 
use of a i«re-wetting of the stone ^ifh an 75 
aqueous solution of a cationic surfactant, 
it has been found possible to obtain an ex- 
tended mixing time which enables spreadmg - 
to be carried out before coatidg, and there- 
fore setting talces place. Very careful con- 80 
trol of the proces as stiH necessary however 
to ensure Aat the mix does not set in the 
travelling mixers used, but that the time be- 
tween spreading and setting io a traffic- 
reisistant state is as short as possible. Even 85 
after setting has apparently taken place with . 
cationic slurry seals, it is frequently^ neces- 
sary to allow at least 20. minutes additional 
curing time for the necessary cohesion of the 
mass to develop before the surface can be w 
subjected to use. " , ^ ' 

Thiis both the known; tyi^ of sluiay seal- 
ing process isufE*^ from the grave disadvan- 
tage that die surface atea being coated has 
to be dosed to use for consid^ble praods. 

It has been our objeot to devise a process 
that results in patticulate material being 
coated more quickly and more satisfactorily 
than hitherto. A fuith^ object lias befen to 
devise a process that rcsuats in particulate 100 
material being coated and, at the same time 
or at a chosen tnne thereafter, lesudts an the 
particulate material bemg botided togeffier. 
of ,en, preferably, into a coating over a sur- 
face aarea edtlher as a banding layer or- as a 1Q5 
wear-resi^ttt surface. Fnrtiber. it has been 
our object to devise a process for fopiring 
on a surface area a wear-xesistant -finish of 
bttuminous-coated -particula-te aggregate that 
does not necessitate tiie surface area being ITO 
closed from use fOT prolonged periods and 
that is OTjerable substantially irrespective of 
the weather, provided that the temperature 
is not so low that the emulsion freezes. 
Further it has been our object to devise a 1 15 
process in which any one set of process 
conditions can be used to obtam equally 
satisfactory results over a wide range of 
ambient temperatures. ^. 

According to our invention particulate 
material is coated by nuxing together (1) the 
particulate materiailv (2) an aqueous alkaime 
emulsion of bituminous material with a sur- 
face active material and (3) a demulsifymg 
agent in an amotmt in excess of that re- 125 
quired to demulsify the emulsion, the surface 
active materiailj in the emulsion comprising 
an organic stiil«phonate sutface active agent 
containing an ether linkage and being such, 
and the amounts of surface active material 130 
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and water being such, that the emulsion 
breaks quickly on mixing, the particles 
thereupon being coated injdividuaJIy sub- 
stantially unifonnly with adherent bitumin- 
^ ous material which adheres to the particles, 
while <hey remain within 4fae aqueous 
medium of the emuiLsion. 

Thus in our process the bituminous 
in^terial is deposited on the particulate 
material while the latter is still within the 
aqueous medium of the mixture. Thus our 
process is in no way dependent upon the 
evaporation of water to cause the emulsion 
to break and to form a stixmgly adherent 
15 coating of bituminous material on the parti- 
cu'late material. 

An essential feature of the emulsions used 
is that they ^sontain at least one organic sul- 
phonate, containmg etfter linkage, as surface 
20 active agent. Other surface active agenns 
that may be present as part of t3he surfece 
active material may be the soap or soaps 
formed by reaction of the nap^thenic acids 
in the bituminous material and dilute alkali. 
25 It is a simple matter to determine the con- 
centrations of the various components of the 
surface active material fihat are appropriate 
for any particuiar process and the amoimt 
of water needed to obtain optimimi coating 
30 in any particular process. 

Speaking very generally the greater the 
amount of water or surface active material, 
or both, the slower -the rate at which the 
emulsion breaks: and conversely the rate is 
35 increased by using lesser amoimts of water 
and/or surface active material. 

Good TesuLts can be obtained using emul- 
sions that are derived by adding one or more 
of the specified organic sulphonates alone 
40 to one of the Habile emulsions obtained by 
the dispersion of bituminous material in di- 
lute alkali. However improved results are 
often obtained when we replaise some of tfbe 
sulphonate wdth other surface active agent. 
45 However, the amounts of any surface active 
agen-ts in addition to the soaps formed by 
dispersion in alkali and the organic sulphon- 
ates are not geenmlly such as to cause the 
emulsion to become stable as defined in BJS. 
50 434 Class 3. Thus for example if tesin soap 
is included as a surface active agent it wiM 
generajlly be present in an amount much less 
than that present in conventional stable bitu- 
minous emulsions. 
55 Preferably, we reduce $he amount of sul- 
phOnate used by substituting for part of it 
a non-ionic surface active agent. Suitable 
non-ionic surface active agents contain large 
hydrophobic ^oups as weB as non-ionic 
60 hydrophilic groups. Long chain fatty acid 
amides and long chain esters and others from 
polyhydiic ailcohols, for example glyceryl 
monostearate, may be used, but we prefer to 
use polyethyleneoxy derivatives produced by 
65 the condensation of ethylene oxide with 



phenols, aicohpls, acids and amines contain^ 
ing a fatty group; those with higher olkyl 
phenols (i,e. those in which the aliyl con- 
tains 8 carbon atoms or more), for example 
nonyi phenol are prefecred. 70 

Derivatives ot for exampk, nonyl phenol, 
should preferably conjain at (least 9 ethylene- 
oxy units.. For any particular highear alkyl 
phenol derivative tibie larg^ the number of 
ethyteneoxy imite the iless the amount of the 75 
material that is required for the same effect 
to be obtained ie. a nonyl phenol ethylene 
oxide condensate containing 50 molar resi- 
dues of ethylene oxide is more efifeotive th?an 
pne containing 9. go 

Another surfece active agent that may be 
included is a_ protective colloid stabiliser. 
The stabiliser m^y be, for exampte, a water 
soluble protein or syndetic polymer such as 
poilyvinyl alcohol. Gelatin-containing 65 
materials such as glue are particularly con- 
venient and effective. Resin soaps, such as 
that known as 'Vinsoil' resin soap, may also 
be used satisfactorily. CVinsor is the trade 
tnark -of (the Htarcules iPowder Company for $0 
a resin formed feom an extrapt of the stmaps 
of silver l^fed pine irees). 

It is oj^ten desirablfc to include also as 
part of the surface active mat»ial a higher 
aliphatic amine oxide (i.e. one containdng 8 95 
carbon atoms or more).. It is possible by 
choosing the a^ppiopdate amoun-ts of ithis 
surface active agent and of the other surface 
active agents to ani:ange that substantially 
dear water is Ubeisated 4s ^oon as the em\il- 100 
sion breaks. 

Suitable amine oxides ^e^ for example, 
the .tidalkyifc amine oxides and, especiaBy, 
N.N-dimethyl-N-dodecylamine oxide. 

Some selection wl<tihhi Ihe class cpnsistbig 105 
of organic suAphonates - containing an ether 
linkage may have to be -made to choose 
a sulphonate that wdJl yieild wholly satisfac- 
tory results in any particular process. The 
aliphatic substituted aroma'tic sulphonates 110 
are generally peefeired but aliphatic sul- 
phonates may be used. T&e organic sul- 
phonates used are pr^erably disuiphonates 
and preferably aMphatic-subslituted aromatic 
disulphona'tes. We find in particular that 115 
sidphonates, preferably disulph-dnates. of 
aliphaticHSubstituted ddphenyl ethers give 
good results, examples being those m which 
the aliphatic group is dodecyil. A di- 
sulpthonate that we find of particuliar value 120 
i3 the di-scdium salt of 4 dodecylated di- 
phenyl ether disulphonic acid. 

The preferred emulsions are obtained from 
a labile bituminous emulsion obtained by 
dispersing bituminous material in dilute 
alkali and generally having a concentration 
of from 50 to 75%, (all percentages by 
weight) preferably 60 to 65% by adding 
thereto: (1) 0,75% to 5% of the organic 
sulphonate/ preferably an alkyl diphenyl 130 
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ether di-sulplionate, and most preferably the 
di-sodium salt of 4-dodecyiated diphenyl 
ether dispulphonic aoid; (2) up to 1.5% of 
a non-ionic surface active agent, preferably 
5 a higher alkyl (i.e. an adkyl preferably con- 
taining 8 or more carbon atoms) e.g. nonyl 
phenol, ethylene oxide condensate contain- 
ing more than 9, for example 10 to 50 mols 
of ethylene oxide per mol of higher alkyl 

10 phenol; (3) up to 2.8% a higher aliphatic 
amine oxide, preferably N,N-dimeJhyl N- 
dodecylamine oxdde; (4) about 3% of a resin 
soap; (5) up to 5% of a soluble protein such 
as casein or glue. In preparing these emul- 

15 sions where more than one surface active 
agent is being used it is preferable to mix 
them together before adding dhem to die 
basic labile emulsion. Components (27), (3), 
(4) and (5) are all optional, but (1) is essen- 

The bituminous matenad used is generally 
bitumen, as defined in British Standard 434 
but others may be used. Bitumen used in 
any particular process will be chosen with 

25 regard to the uilitimate properties desiied of 
the surface finish and with xegaard to the con- 
ditions, and in particular the pyrevailing tem- 
perature under which the process is to be 
carried out. For most purposes wihen the 

3.Q coated particles are to adhere together, and 
for the slurry coating of roads, paths and 
runways, it has been found that best results 
are obtained if the penetration value of the 
bitumen at the temperature of use lies be- 

35 twem 40 and 200 when tested in accordance 
wifth Method 1P49/63 "l.P. Standards for 
petToleimi and its products. Part 1, 1963. 
Accordingly the bitumens of dower penetra- 
tion at the standard temperature of 25**C 

4Q (being the more viscous) are xised in such 
processes wihen working at the higher tem- 
peraturcs and the bitumens of higher pene- 
tration at standard temperature are used 
when working at the lower temperatures. 

45 Higher penetration of the bitumen may be 
obtained by mixing with a volatile cu4$ing 

Q»l. 

When using am emulsion of a bitumen 
witih a penetration value at the higher end 
50 of the range at the temperature of use, the 
use of an increased amoumt of water and or 
of surface active material is necessary, and 
vice versa. 

It is well known that most emulsions, m- 
55 eluding particuterily labile bituminous emul- 
sions, may be deinulsified by the addition 
to them of some suitabile demulsifydng agent. 
Indeed contact of a labile emulsk>n with 
crushed stone causes breakdown of the emul- 

60 sion. . . . J 

In both cases the bitumen is precipitated 
in coarse clumos formed bv agglomeration 
of the particles of the emulsion. In our pro- 
cess however tibe emuilsion is broken but 

65 coarse clumps are not formed but instead 



uniform coating results. By this we mean 
that substantially ail the particles of inarti- 
culate material individually are ^ecUvely 
coated in bituminous material. 

The most preferred demuilsifying agents 70 
for -use in €he invenldon are iBme, baryta and 
various calcium salts. Also MghiLy effedtive 
are the hydroxides, and salts e.g. the chlo- 
rides and sulphates of other multivalent 
metals such as magnesium, alumimum and 75 
zinc and also the douMe salts sudi as ailams. 
The agents may be formed in situ, for ex- 
ample by using oxides which will form hy- 
droxide when water is added. Cement may 
be used. Various cationic materials may be w 
used as alternative demulsifying agents. 

The amount of any particular demulsify- 
ing agent thait brings about the most satis- 
factory demulsification and coating ot^e 
particulaie material can readily be found by o> 
simple experiment. In general ^ere is a 
critical vahie below which demulsification 
does not occur, this probably being the theo- 
retical amount required to demulsify the 
emulsion, and provided that thas is exceeded 90 
the rate at whicih the emulsion breaks and 
the particulate material is coated increases 
with increasing amount of demulsiftring 
agent up to an optimum above which no fi^- 
ither improvemenit of consequence is ob- 95 
tained. ^ 

Geneualily spealdng it has been found that 
effective demulsification is generaitly jmto- 
duced wkh 0.5% by weight of calcram hy- 
droxide based on the particulate material, I0() 
Preferably 1% is used and evm a greato: 
excess has no harmful effect. Even 0.5% 
of lime is in excess of the quantity liheoacctic- 
aiUy required to cause breakdown of the 
emulsions employed in this invention. Wbea i05 
cement is used as the demulsifying agenit 
weights double those quoted for Jime appcOT 
to be desirable. 

The particulate material may be particu- 
late aggregate but can instead be e.g. fibrous J 10 
material, or substance in any other desired 
form, with or without aggregate. Thus some 
or all of the particulate material may be of, 
for exampde, sisal or glass fibres. This is 
of particidar value when the coated particles 115 
are to be bonded together to serve as a layer, 
as in the consitruction of running teacks or 
other sudh sinular construction. T^e bitu- 
minous material in combination with a fib- 
rous aggnegate provides a resilient surface 120 
in which running spikes can be embedded 
without permanentily damaging the surface. 
If desired the aqueous mixture of emulsion 
and aggregate can be coloured in order that 
the surface finish has a chosen colour. It 125 
has been found possible ;to grow grass 
through such a fibrous surfa[ce, itihus provid- 
ing a grass pla3ang surface with the grass 
roots protected fix)m disturbance. 
The particuiate material used in any par- 130- 
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ticular process wiQ control to a cesrtain ex- 
tent the amounts of the pajrticular surface 
active agents being used in the emubion to 
obtain best results. Again, any adjustments 
5 in the components of tie emulsion that may 
be necessary in order to achieve optimum re- 
suilts with any particular particulate material 
can (readily be found by simple experiment. 
The amoxmts and type of surface active 

10 agents and 'the amount of water in any parti- 
cular mix control ibe rate at which ^fflie emul- 
sion breaks and coals the paiticulate aggie- 
gaite in that mix. Am. advantage of the in- 
ventioD is that after completing the mixing 

15 of ithe demul^er, aggregiate and emuHsioa 
the emission breaks quickly with coating of 
the paoticles. If tbe amount ci demulsifying 
agent is rather lotw, for example being 0.3 % 
- by weight, based on- the weigtot of particulate 

20 matezialt of Hme the emulsion may require a 
period of, for example. 10 minutes to break 
and coat the particles. Even tihis period is 
still very quick compared with the period 
conventionaly needed for the breaking of 

23 anionic emulsions. With optimum amounts 
of demulsifying agent periods of 5 minutes 
or less may be all that are required after 
mixing for breaking. For example when 
there is 0.5% lime it is possible readily to 

30 arrange the amounts of warter so l^jat break- 
ing occurs within 2 or 3 minutes or less of 
initial mixing. 

The coated particles may be used for 
bonding into a surface finish over a surface 

35 area. For example the process may be used 
for coating a slurry over a surface, in a man- 
ner resembling slurry sealing processes, to 
form a wear resistant surface or to form an 
intermediate bonding layer. 

40 The breaking of l£e emuision and coating 
of the aggTegate may occur either substanti- 
ally wholly before the mixture is spread or 
during or after spreading. If the emulsion 
breaks and coating occurs substantaaljy no 

45 free bituminous maiteoai remains in the 
aqueous phase. Tlie natural tendency for 
the mix is tiben to set before spreading or 
forming. However, continued mixing after 
the emulsion breaks results in the generation 
of a foam structure containing the aggregate 
particles coated by substantially all the bitu- 
minous material. This foam remains work- 
able for as long as the structure of the foam 
remains. Continued agitation of the foam 

55 will retain its foam structure but it is aflso 
easily possible so to dboose the surface active 
agents in the emulsion that a foam may be 
obtained' that is stable after agitation stops. 
It is no problem to make a foam that is 
60 stable for 10 minutes after stopping agitation 
and, by using surface active agents, known 
to TDTomote foaming, foams may be obtained 
•that aie stable under suitable conditions for 
several days or even weeks. The non-ionic 
65 surface active agents and the amine oxides 



mentioned are suitable for promoting foam- 
ing. In general it is necessary that the foam 
shouild not be subjected to pressure if it is 
to be stored and sflxould not be exposed to 
the open atnoosphere. The foam struotore 70 
of any foam usually collapses when .the f (^un 
is spread out into a thin ilayer, for example 
in forming a surface over a large suifoce 
area, and or wlieia subjected to. pies^me^ for 
example on iPoUing such a siDcfoce. 75 

A mix, described below brown, is used 
if coating is required during or after spread- 
ing. If coating is irequitred before spreadiag 
the kind of mix described below as Mack is 
used. Speaking very generally a brown mix 80 
ntay be obtained by including more water * 
or more surface active agents than is re- 
quired to obtain a black mix. In general 
when we are applying a surface feyer or 
finish to a surface area we find it most con- 85 
venient to appiy a brown mix as then we 
can form the mixture and apply it to form 
a surface coating all as a single operation 
within a few minutes. A brown mix ailso 
has Hhe advantage that it remains fljuid and 90 
brown for long periods of stirring for ex- 
ample an hour. It ds, however, sometimes 
desirable to form a surface that is remote 
from the mixer. It is <1ihen desirable to use 
a black mix preferably having a foam struc- 95 
ture that collapses, or is caused to cdWapse, 
within a period of not more titan about 10 
minutes after spreading. 

The surface obtained on spreading a 
brown mix is wear-resistant sut^tantially 100 
immediately upon 4l?e particles becoming 
coated or, from a black mix, as soon as 
the foam collapses. Thus, it can then with- 
stand all normal usage. Thus if the surface 
is to be the wear-resistant surface of a road 105 
it can be subjected to nonnad traffic almost 
immediately after spreading. The forma- 
tion of the wear resistant surface is acconi- 
panied by ^flie liberadon of water, i.e. sub- 
stantiaHy clear water runs off. feom tide sur- 110 
face. 

The total amount of water required in the 
process may be provided by the emulsion be- 
fore mixing with the aggregate, or additional 
water may be added wifcen mixing in the 115 
aggrega;te. 

A prefetved maimer of carrying out a 
slurrv coadng process according to the in- 
vention on a large scale is to charge particu- 
late aggregaite,. demulsifying agent, water. 120 
and aqueous bituminous emuilsion separately 
into seT>arate booners on a travelling mixer. 
This is fitted with at 'least one mixer and 
with, meters for sutxplying continuously into 
the mixer a metered flow of each of the four 125 
comnonents. In the mixer a thorough mix- 
ture of the four ingredients is obtained and 
this is then fed to a spreading-box towed 
behind #e travelling mixer and by means of 
which a layer of metered thickness is spread 130 
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on the surface airea being coa4e<L It is 
often preferred to have two mbdng compart, 
meats, the mixture from one being passed 
to the second before it is passed out to the 
5 spreadear-box. In a typical process accord- 
ing to the invention this mixer may toavel. 
while spreading the slurry, at a speed of 1.5 
to 3 kilometres per hour. It is not necessary 
to cdose the road surface to traffic and m 
10 fact traffic can be allowed to use the treated 
surface within a few minutes. 

It is desirabde to roll the surface in order 
to squeeze the wajter out of the finish. The 
passage of traffic may provide adequate roll- 
15 ing but in order to ensure xmiform rolling 
it is preferred to roll the surface with a suit- 
able roller, for example one having a num- 
ber of pneumatic tyres, before passage of 
traffic. Under optimum conditions of opera- 
20 Idon a substantially white foam of water 
and surface active agent only is squeezed 
out of the coated finish. 

It is possibdc so as to select the com- 
poneu'is of the mixture and llie nsanner of 
25 application that traffic can run over the sur- 
face within 2 to 3 minutes, or at die most 5 
minutes, of the mixture being spread with 
no damage to the surface and traffic, to a 
limiced extent, can go over the surface even 
30 before this, without spoiling it. These re- 
marks apply especially when a brown mix 
is spread and apply irrespective of the 
weather provided it is not freezing. The 
mix can be applied when it is raining and 
35 has in fact even been applied while the sur- 
face was at all times submerged imder 
water. 

These properties are in marked contrast 
to Che properties of alil known slurry scaling 
40 processes whidh have required the selection 
of drying weather conditions and have re- 
quEred the surface to be wholly closed to 
traffic for perio<te of from half an hour to 

8 hours or more. 

45 A furUier advantage of the slurry coating 
process of the invention is that the sanie 
mixture can be used to ffll indentations in 
the road surface, or even serious pot holes, 
as can be used to coat the surface. Before 

50 spreading t<he mix of aggregate and emulsion 
onto a surface area it may be desirable to 
appJy a tack coat. 

The aggregates used in slurry coating pro- 
cesses according to the invention are gener- 

55 ally but not always finely gpaded. 

The following are Examples which illus- 
trate the invention. . 

Example 1 
A mixture for slurry coating a road sur- 
60 face or aircraft runway by a process resem- 
bling in some respects slurry sealing was 
. prepared by mixing the following ingredients 
in a mechanical mixer. 



2 5 mm-dust limestone- 134 parts by weight 
sharp sand 90 pants by weight 65 

hydrated lime • 2 pants by weight . 

water 40 parts by weight 

Labile bitumen emulsion 40 parts by wei^t 
plus additives 

The mixture of limestone, lime and $and 70 
is a self-binding mixture and is designed to . . 
conform to the following specification: 



% passing 5 mm sieve 

No.7 „ 

„ No.14 ^ 

No.25 ^ 
No.52 

No.100 „ 
No.200 



100% 
95-100% 
70-95% . 75 
55-70% . 
30-45% 
10-25% 
3-10% 



(References ftre to British Standard Sieve 8Q 
Numbers) : 

The bitumen emulsion was basioally a 
labile emulsion made by dispersing bitom^ 
in dilute alkali by a standard method (for 
example that of Bri«^li Patent Specification 85 
226.032). It has a bitumen contemt of 65%, 
the bitumen used having a penetradon value 
of 190-210 (as measured by the Icistitute of 
Petroleum method 49/63). The folkwwing 
additions were made to it before mixmg with 90 
the aggregate, the additions themsdv^ bemg . 
mixed together in dhe order given and added 
to 100 parts by weight of the pabilfe bitomm 
emulsion: 

Di-Sodium salt of 4- 
dodecylated diphenyd 
ether disulphonic acid ^ 

fCommetcial produot , 
45% active) 1.6 parts by weight -\ 

Nonyli^encil ethylene : iOO. 
oxide condensate cour 
taining 9 mols ethylene 
oxide oermolof nonyl- _ ^ ^ . r.* 
phenol 0.16 paits by weight 

A^,A' - dimethyl - N-do- 105 
decylamine oxide Com- 
mercial product 30% . 
active 0.32 parts by weight 

5% w/v glue solution . . . . r« 

in water . 2.14 parts by weight 110 

It will be seen that the emulsion is free of 
clay-type stabilising agente. as indeed are 
aill the emulsions that we use in our process. 

The aggregate and dry lime were weaghted 
into the'mixer/and the premixed w^ct and 115 
emulsion introduced, mixing lieing effected, 
at an atmosDheric temperature, for example, 
of 21 ^'C. Withm a minute itho aggregate 
had become coated, and -wiKhin two imnutes 
a foamed structure had developed, at which 120 
stage the sluxry wias spread by squeegee or 
by soread^r-box on to a r<>ad surface pre- ^ 
viously given a tack-coat of cationk? bitunieri - 
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emulsion.. Soon after spreading the slwry 
lost its foamed struoture and a traffic- 
resistant s^uaface was thereupon formed. It 
was preferably rolled to compact it and to 

5 squeeze water out. The time taken fesr the 
foam to disappear depended on ^e amount 
of water present and on ithe ambient tem- 
perature, but under suitable ccmditions was 
less than 5 minutes. If the period was longer 

10 the constituents of the mixture were adjusted 
in order to reduce it. For example the 
amount of additive .to the Mbile emulsion 
was reduced. The slurry was resistant to 
rain at all stages. The surface coufld be 
15 opened to -traffic as soon as the traffic- 
resistant surface had been formed (i.e. within 
less than. 5 minutes of spreading) but pre- 
ferably it was rolled first. 

The amounit of water used could be varied 
20 acooa-ding »to the reactivity and grading of 
the aggregates and also to the temperature 
prevailing. For example, when mixing was 
effected at 15" C, 20 parts instead of 40 parts 
of water were used. Exploying a bitumen 
25 having a penetration value of 280/320 and 
a temperature of IS^'C. 30 parts water were 
required. 

By appropriate fuitiher modifications of 
the amount of water or the stabilising agent 
30 or the penetration vailue of lihe biturnen it 
was possible to conduct this process at tem- 
peratures down to free2dng poinit, O^'C. 

Example 12 . ' 

A travelling mixer, generally as described 

35 above, fitted with separate hoppers fior aggre- 
gate, lime, water and bitumen emulsion and 
fitted also with two mixing compaintments 
and a spreader-box, was used for applying 
a finish to a road surface or aircraft runway. 

40 The limestone and sand were of the same 
size classification as given in Bxample 1, but 
were premixed, and the bitumen emulsion 
used was the same as described in ExampJe 
1. The mixture of limestone and sand, the 

45 lime, and the bitumen emulsion were metered 
from tl-cfr hoppers into the first mixer com- 
. partment in t9ie pfopor^ons given in Ex- 
. ample 1 but the amount of water used was 

- - 50 parts by weight. The components were 

50 mixed first in one compartment and then in 
the second and the total time of mixing, be- 
fore passing "to the spreader-box, was sub- 
. stantially less than 1 minute. The mixture 
' in the stwreader-box was brown, which meant 

55 that a large nroportion of the bitumen was 
still in emulsion form and the aggregate 
was stiH at least partially uncoa'ted, and t'Vie 
mix had a very fluid consistency. The 
sureader-box was adiusted to deposit a laver 

60 of about 5 mm thick on the surface beitig 
coated. Throughout .the mixing and= spread- 
ing operation the mixer travelled at 2.5 kilo- 
metres per hour and within 1 minute the 
surfacing was traffic resistan-t. After the 



traffic resistant finish was formed a rubber 65 
tyred roller was used^o compress it and to 
squeeze water and foam out of the surface. 
Substantially ctear water and white foam 
flowed off. 

By appropriate adjustment of die amounts 70 
of water and the components of the emul- 
sion tlhis process could be operated ait tem- 
peratures down to freezing point and it could 
be operated while rain was falling. In fact ■ 
the process has been operated to coat a sur- 75 
face that was at :all times submerged under 
water. 

Example 3 

A composition for surfacing hard tennis 
courts was prepared by mixing at .24*C the 80 
following ingredients: 

Sisal cutting 3mm-50mm 6 parts by weight 
3mm/0mm granite 72 parts by weight 

Cork 3mm-l .5mm 8 parts by weight 

Hydrajted dime - 3 pants by wei^t 85 

Red iron oixide 8 parts by wdght 

Bitumen emulsion 80 parts by weight 

The bitumen emufeion was prepared by 
adding 3.4% of ifche di-sodium salit of 4- 
dodecylated di-phenyl ether disulphonic 90 
acid (45% active material) to a febile bitu- 
men emulsion as described in Exampile 1. 
At 24*^0 no addstitmaj water (beyond that 
m the emufeion) was requBred; A black 
coated mfac was obtained after two minutes 95 
mixing and a surface that could be walked - 
on within one minute of spreaddng. When 
this mix was spread 20 mm thick, a good 
growth of grass through the surfacing was 
obtained. 

Example 4 

A composition for surfacing indoor run- 
ning tracks was prepared by the following 
ingredients: 

Ruber crumb 3 mm 75 parts by weigbt 105 
Hydrated ilime 6 parte by weight 

Glass fibre 3 mm 12 parte by weight 

Water 18 parte by weight 

Bituminous Emulsion (as 

example 1) 54 parts by Weight 1 1 0 

A black coated mix was obtained after 
two minutes mixing and a surface that was 
rain resistant and that coudd be w^ked on ? - 
within one nunute of spreading. 

WHAT WE CLAIM IS:— ] 1 5 

I. A pirocess in which particulate material 
is coated by mixing together (I) the parti- • 
cuate material (2) an aqueous alkaline bitu- 
minous emulsion with a surface active 
material and (3) a demulsifying agent in an 120 
amount , in excess of 'thait required to de- 
mulsify the emulsion, the ^iface active - 
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material in the -emulsion comprising an 
organic sulphonate surface active agent con- 
taining an ether dinlcage and being such, and 
the amounts of surface active agent and 
5 water being such, that 'the emulsion breaks 
quickly on mixing, the particles of the parti- 
culate material thereupon being coated indi- 
viduaHy substantially uniformly with ad- 
heienst bituminous material that adheres to 
10 the particles, while the particiles remain with- 
in the aqueous medium of the emulsion. 

2. A process according to claim 1 in 
which the breaking of the emulsion occurs 
during mixing and a foam structure in which 

15 the coated particles are suspended is de- 
veloped by further mixing. 

3. A process acooording to ciiaim 2 in 
which the foamed mix is spread and the 
foamed structure collapsed and idle coated 

20 paartides bond to one another. 

4. A process according to claim 1 in 
which the mixture is spread before the emul- 
sion breaks and the coated particles bond 
to one another after the emulsion breaks. 

25 5 A process according to any preceding 
claim in which pant at least of the particu- 
late material is fibrous. 

6. A process according to claim 5 for the 
formation of a resilient layer, on a surface 
30 area, of fibrous particles which are bonded 
to one another and to the surface area and 
are individually coated substantially uni- 
formly with bituminous material and in 
which the amount of surface active agent 
35 and water are such that a surface that with- 
sitands rain and walking is formed on the 
surface area, with the liberation of water, 
within ten minutes of spreading the coated 
aggregate on to the surface area. 
40 7. A process according to claim 1 for the 
formation on a surface area of a wear re- 
sistant surface of aggregate particles whiah 
are bonded to one another and to the surface 
area and are individually coated subs tan ti- 
45 ally unifonniy with bituminous material and 
in which the amount of surface active agent 
and water are such ithat a wear-resistant sur- 
face is formed on the surface area, with the 
liberation of water, within 10 minutes of 
50 spreading the coated aggregate on to the 
surface area. 

8. A process according to dladm 7 in 
whidh the amount of surface active agent 
and water are such that the mix spread is 
55 a brown mix, complete coating of the aggre- 
gate particles only occurring after spread- 
ing, and in which a wear-resistant surface 
is obtained within 2 minutes of spreading.. 
i9. A process accoiding to claim 7 in 
60 which the amount of surface active agent 
and of water are such that tl?e emu&ions 
breafe substantially completelv and' «here- 
after foams while being mixed and before 
spreading, and in wOiich a black foamed mix 
65 is spread and the foam collapses, and a 



wear-resistant surface is obtained, witiiin 10 
minutes of spreading. 

10. A process according to any preceding 
claim in which the demuil^ying agent is Mme 

in an amount of 0.5% or more by weight 70 
based on the weight of particulate maitedal. 

11. A process according to any of cMims 
1 to 9 in which the demulsrfying agent is 
cement in an amount of 1 % or more based . 
on the weight of particulate materi^d. 

12. A process according to any preceding 
claim in which tihe surface active agent com- 
prises an aliphatic-substituted aromatic sul- 
phonate. ^ - ot\ 

13. A process according to claim 12 in w 
which the sulphonate is an aliphatic substi- 
tuted diphenyl ether sul^^honate. 

14. A process accordiiig to any preceding 
claim in which the surface active agent com- 
prises an organic sulphonate that is a disul- o5 
phonate. 

15. A process according to claim 13 m 
which the sulphonate is the disodium salt of 
4-dodecylated diphenyl ethex disulphonic 
acid. 

16. A process according to any precedmg 
claim in which the surface active agent com- 
prises also a non-ionic surface active agent. 

17. A process according to claim 16 in 
which the non-ionic surface active agent is 95 
a polyethyleneoxy derivative containing at 
least 9 ethydeneoxy units and pioduc^ by 
the condensation erf ertihylene oxid>e with a 
higher alkyl .pbenoL 

18. A process accordmg to claim 17 m luv 
which the non-ionic surface active agent is a : 
nonyl' phenol ethylene oxide condensate. 

19. A process according to any lareceding 
claim in which the surface active agent com- 
prises also a protective oeHoid stabildssec 

20. A process according to claim 19 in 
which the stabiliser is glue or ammonium 
caseinate. • 

21. A process according to any pgrecedmg 
claim in which the surface active agent com- 1H> 
pris^ also a higher aliphatic amine oxide 
surface active agent. 

22. A process according to daun 21 m 
which the amine oxide is N,N-dimethyl-N- 
dodocylamine oxide. . 

23. A process according to any TJreceding 
claim in which the aqueous alkaline emul- 
sion contains ifihe soaps obtained by dis- 
persing bitumen in dilute alkali. 

24. A process according to claim 1 using 120* 
an emulsion substantially as described in 
Example 1. . - . 

25. A process according to claim 1 usmg 
a mixture of particulate material, demufeify- 

ing agent and emulsion substantially as de- 12> 
scribed in Example 1. . 

26. A process according to claim 1 using 
a mixture of particulate material, demulsify- 
ing agent and emulsion substantially as de- 
scribed in Examples 2 or 3. 
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27. A process according to claim 1 using 
a mixture of particulate material, demulsify- 
ing agent and emulsion substantially as de- 
scribed in Example 4. 

28- A process according to any precediag 
claim substantially as herein described with 
reference to any of <fehe Examples. 

29. ParticHes coated by a porocess accord- 
ing to any preceding claim. 



30. A surface to which is bonded a layer 10 
of particles according to claim 29. 

For the Applicants: — 

GILL. JENNINGS & EVERY, 
Chaatered Patent Agents. 
51/52, Chancery Lame. 
London. W.C,2. 
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